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Abstract - This study was carried out to analyze the risk attitude based on situation awareness of the Vessel Traflic Service Operator
(VISO) on the risk of collision between vessels during the monitoring of vessel traflic through the use of the VIS system. In general,
when two vessels are in the close quarters situation, we analyzed the degree of risk of collision from the subjective viewpoint of the VISO:s
through an administered survey. Chiefly, we analyzed the risk attitudes of each VISO in the close quarters situation, by comparing it with
the calculated value by the CoRi, which is the ship collision risk model ffrom the VISO’s viewpoint. As a result, it was confirmed that more
than 40% of the total VISO was noted as being in a weak risk aversion type of category. Through a review of the results of analyzing
the risk attitude of VISO according to gender, age, VIS career, VIS center position, accident experience, and boarded career, it was
found that there was a significant difierence in the VIS career, VIS center position and accident experience. In addition, a regression modei
that is able to firther explain the risk attitude of VISO was derived as a factor that confirmed the significant diflerence and applied to
CoRi to predict the collision risk according to the individual VISO to be used as a findamental information gathering tool for providing
more accurate and sate VIS service at sea.

Key words - V7SO, Risk Attitude, Situation Awareness, Close Quarters Situation, CoRI
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Table 1 Close quarters situation presented in the survey
Situation Encounter DCPA End state Situation Encounter DC.PA End state
(mile) (mile)
S1 Head-on 0.00 Collision S8 Crossing 090° 0.25 | Crossing astern of GW
S2 Head-on 0.25 Pass P to P S9 Crossing 090° 0.25 | Crossing ahead of GW
S3 Head-on 0.25 Pass S to S S10 Crossing 045° 0.00 Collision
4 Crossing 045° ¢ 0.00 Collision S11 Crossing 045° 0.25 | Crossing astern of GW
S5 Crossing 045° i 0.25 | Crossing astern of GW S12 Crossing 045° 0.25 | Crossing ahead of GW
S6 Crossing 045° = 0.25  Crossing ahead of GW S13 Overtaking 0.25 Pass on stb’d
S7 Crossing 090° = 0.00 Collision S14 Overtaking 0.25 Pass on port

Note. P to P: port to port, S to S: starboard to starboard, GW: Give-way vessel

-10 -9 -8 -7 -6 -5 -4 -3 -2
[ O et T ] L] [ ] L] L] L] L] L]
L]

Ship i

Ship j
Fig. 1 Example of close quarters situation(S7)
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Fig. 12 Table 16l 7143 147} vt 2843 & S7&
agoez 3 AolH, Fig. 2+ Fig. 13 o] M= &H 3
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714 (D2 2% 919 898 (p=-3), @+ T3 ¥ 399
(p=-2), Q)2 ok A 3)FH(p=-1, D= AP THI(
=0)< HERH, G)E oFe A BF5FH(p=1), 6)& T3 9
A Y (p=2), (1)< A Ad 53 (p=3)S epdT]
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Fig. 2 CoRi associated with risk attitudes in S7
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Ak S tigk VISO9] 43 Q14 4 &gk A+
Table 2 Risk attitude analysis results of VISO
VTSO’ s Risk Attitude (p) =3 -2 | 0 1 2 3
Detailed No. (%)
Factor ’ 10 (7.4) 27 (20.0) | 54 (40.0) | 27 (20.0) 11 8.1 5 @3.7 1 (0.7
fators No.
Male 123 10 24 49 23 11 5 1
Gender
Female 12 - 3 5 4 - -
<30 old 12 1 4 4 1 2 -
Ace 30~40 86 9 11 36 19 7 3
g 40~50 19 - 8 5 2 2 2 -
50 old=< 18 - 4 9 5 - -
<3 years 32 4 8 11 5 4 -
VTS 3~6 81 5 17 35 13 7 3
career 6~9 15 1 2 6 4 - 2 -
9 years< 7 - 2 5 - - -
VTS Supervisor 20 - 7 4 - -
. Operator 104 9 14 42 22 11 5
position etc 11 1 4 5 1 - - -
<3 years 66 6 12 22 14 9 3 -
Boarded 3-6 34 3 8 14 5 1 2 1
career 6~9 18 1 3 10 3 1 - _
9 years< 17 - 4 8 5 - - -
C/o< 27 2 2 13 5 3 2
Boarded 210 65 5 16 24 11 7 1
3/0 9 1 3 4 1 - - -
fast RIO 19 1 2 9 6 1 - -
position etc 15 1 4 4 4 -
Table 3 Risk attitude due to VITSO’s position Table 4 Risk attitude due to Accident experience
. Supervisor ~ Operator etc ) Experienced Inexperienced
Stl_tua N=200  (N=104/  (N=14 F Sig Stl.t“a (N=40) (N=95) F  Sig
ion ion
M(SD) M(SD) M(SD) M(SD) M(SD)
S1 -1.25(-0.78)  -0.65(-1.53) -1.82(-1.07) 4.357 .032* S1 -1.35(-1.07) -0.62(-1.53) 7.438 .007*
S2 -0.80(-1.000 -0.47(-1.43) -0.45(-1.75)  .470 .626 S2 -1.00(-1.17) -0.32(-1.44) 6.996 .009*
S3 -0.85(-1.13) -0.68(-1.47) -0.55(-1.80) .174 .841 S3 -1.05(-1.19) -0.55(-1.52) 3.434 .066
S4 -1.25(-0.78) -0.71(-1.5D -1.82(-1.07) 3.921  .022* S4 -1.35(-1.07) -0.68(-1.51) 6.343 .013*
S5 -0.95(-0.949) -0.60(-1.349) -0.82(-1.53)  .695 .501 S5 -0.95(-1.19) -0.55(-1.30) 2.716 .103
S6 -0.90(-0.96) -0.71(-1.37) -0.91(-1.70)  .239 187 S6 -1.02(-1.23) -0.64(-1.38) 2.298 132
S7 -1.30(-0.73)  -0.74(-1.53) -2.00(-1.44) 4.020 .020* S7 -1.42(-1.0D -0.72(-1.55) 7.411 .007*
S8 -1.10(-0.78)  -0.55(-1.36) -1.27(-0.64) 2.920  .057 S8 -1.02(-1.14) -0.55(-1.30) 4.057 .046*
S9 -0.95(-0.75) -0.65(-1.39) -1.45(-0.82) 2.187 116 S9 -1.07(-1.18) -0.63(-1.32) 3.363 .069
S10 -1.30(-0.73) -0.66(-1.54) -1.82(-1.07) 4.443  .014* S10 -1.30(-1.15) -0.66(-1.53) 5.549 .020*
S11  -1.40(-0.82) -0.80(-1.26) -1.36(-0.67) 3.006  .053 S11 -1.27(-1.17) -0.79(-1.17) 4.802 .030*
S12 -1.35(-0.81) -0.85(-1.30) -1.45(-0.68) 2.419 .093 S12 -1.38(-1.19) -0.80(-1.19) 6.495 .012*
S13  -1.35(-0.81) -0.71(-1.28) -1.27(-0.90) 3.111  .048* S13 -1.40(-0.98) -0.62(-1.23) 12.48 .001*
S14  -1.30(-0.80) -0.75(-1.29) -1.27(-0.90) 2.400 .095 S14 -1.42(-0.95) -0.64(-1.24) 12.63 .001*
*<0.05 *<0.05
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Table 32 AlE] u] VIS0 A5 #AYS, AAHA,
gD FFor et Aut 24 A dS vE

W Aoz SI(F=4.35 p<.015), S4(F=3.92, p<.022), S7(F=
4.80, p<.010), S10(F=4.44, p<.014), S13(F=3.11, p<.048)° A
ok zpol & AT = AT A 24 (Bonferroni) ol A
v HARRT BAEY, AAYLT GATG Aol = Fo
gk Aol 7F #EE A o), BAL LT AT Alolol A
S1(F 3t A}e]=1.16, p<.032), S4(F T =}ol=1.11, p<.042), S7(F
TAFol=1.26, p<.017), S10(F=Fol=1.15 p<.035), ZHL
S13(FF=ke]=1.12, p<.042)ol A 23 o= ®BYrh o=
PR IFo] HFFAl VTS 63 JFE "I VISO 2
A B 5 A AYe] o A9 AR AFE Y
ol mel ARG Hfﬂ 3|9 Agke] =A YehE A
o2 getEc)

VTS 574z aE S1(F=3824, p<.012), S4(F=3.821,
p<.012), S7(F=5.319, p<.002), S10(F=3.44, p<.011)°l 4 2]
3t z}o]Z Bt A 7 A (Bonferroni)ol A& 34 w9k} 6

W~9d mak Alolell A S1(HFxto]=1.34, p<.018), S4(HF=t

0]=1.30, p<.020), S7(HF=}0]=1.63, p<.002) L3 S10(3
2k0]=1.30, p<.02D)ol A 23t Aol B3

I VIS0 Ale A s 23782 DCPA7} 0.0m+d
2 355 98] w2 A9 3%3*@(51 S4, S7, SlO)oM +r
°]&k zpo]7} 1 A A v DCPAZF 0257 2 U443 77

= AFo M e felstA ekt
Tty A= Table 49 o], tjF&e] Adut
TGN AL Aol QlE VTSOSH Ao o] gl
VTSO Atolell o1&k zte]7} #&EATE E3], VISO 7|
o] MwrAQl 919 HEE FHst] £ A3, A s
3 VTSO(Mean=-1.21, SD=1.00)7} Atz A3 o]
VTSO(Mean=-62, SD=1.16)°] Hl&] & ¢ 93 33 A
Boli= AF(1,133)=7.79, p<.006)°] #Z5 ),
webA] 7 29 F o8k 2to|rt Fely VIS0 4
A 2y aga =9 A
g Z DCPAZF 0.0VI9E 5 Aol & Av x5
of B3k VTS0 #xk el 919 <
AEA S A% A= Table. 594 2t

Table 5 Regression analysis for VITSO’s risk attitude(p)

Standardised Coefficient

Non - t-value Sig.
B I
Constant -.640 -1.914 .000
AE -.782 -.248 -5.899 .000*
VP, .661 163 2.496 .013*
VP, 1.165 .340 5.433 .000*
VC, -1.472 -.434 -5.173 .000*
VG, -1.017 -.345 -3.722 .000*
VC, -.349 -.076 -1.127 .260

R=819, R*=671, Adj R*=662, F=20.151, p=.000 (x<0.05)
Note. AE:Accident Experience, VP:VTS Position,

VC:VTS Career
FE 9ol =2 A 234 dis] VIS0 919 H
Co e ARYY ARASF RS 67102 F9n T A
o7 Yeigt) ol SyWe A 254 au
Atz Eo] VTS0 A3 ei=ol sl 67.1% dyecia &

T glen VISO9| 919 el thak 3]7142 2 (2)9F 2t}

p=—0.640—0.7824E+0.661 VP, +1.165 VP, )

—1472VC, — 1017 VC, — 0.349 VCy
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Fig. 3 CoRi associated with risk attitudes in S7
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